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1. INTRODUCTION {#hon2364-sec-0001}
===============

Dendritic cells are immune cells involved in antigen presentation and endocytosis and are classified as T‐cell--associated dendritic cells and B‐cell--associated dendritic cells. Follicular dendritic cells are B‐cell--associated dendritic cells present in lymph follicles. Follicular dendritic cells are mesenchymal in origin, and although they play a role in the maintenance of the lymph follicle environment and the activation of B cells in lymph follicles, they have no antigen presenting or endocytosis functions unlike other dendritic cells.

Follicular dendritic cell sarcoma (FDCS) is a very rare malignant tumor derived from follicular dendritic cells. It is not always easy to make the distinction because of histological similarities with non‐Hodgkin lymphoma, sarcoma, melanoma, undifferentiated carcinomas, and other dendritic and histiocytic cell disease. The diagnosis is based on morphology and immunohistochemical assay. Morphology is characterized by spindled to ovoid cells forming fascicles, whorls, diffuse sheets, or nodules. Lymphoplasmacytic infiltration is frequently present in tumor tissue. Tumor cells typically express markers of follicular dendritic cell differentiation, including CD21, CD23, and CD35. Clusterin, fascin, and podoplanin are additional markers that are uniformly positive.[1](#hon2364-bib-0001){ref-type="ref"}, [2](#hon2364-bib-0002){ref-type="ref"}, [3](#hon2364-bib-0003){ref-type="ref"}, [4](#hon2364-bib-0004){ref-type="ref"} Radical resection is the standard therapy for patients with local disease, and adjuvant radiotherapy did not have a significant influence on survival outcomes.[1](#hon2364-bib-0001){ref-type="ref"}, [5](#hon2364-bib-0005){ref-type="ref"} Chemotherapy is indicated for patients with unresectable disease or multiorgan involvement.[1](#hon2364-bib-0001){ref-type="ref"}, [6](#hon2364-bib-0006){ref-type="ref"} An optimal chemotherapy regimen has not been determined for this rare disease and cytotoxic agents for malignant lymphoma or soft tissue sarcoma are commonly used to treat FDCS patients.[4](#hon2364-bib-0004){ref-type="ref"}, [7](#hon2364-bib-0007){ref-type="ref"}, [8](#hon2364-bib-0008){ref-type="ref"} Therefore, the accumulation of case reports is important to clarify the pathophysiology of FDCS and establish an optimal treatment strategy. We report our experience of an FDCS patient with multiorgan involvement whose disease was controlled by multiple chemotherapy regimens and who maintained a good performance status over a long period.

2. CASE REPORT {#hon2364-sec-0002}
==============

2.1. Clinical course {#hon2364-sec-0003}
--------------------

A 42‐year‐old Japanese woman initially complained of chest discomfort. The patient was initially diagnosed with a solid pseudopapillary neoplasm (SPN) localized to the pancreas and received distal pancreatectomy, splenectomy, and fundectomy. Five months later, an abdominal computerized tomography scan identified multiple liver metastasis, lymph node metastasis, and peritoneum dissemination. The metastatic tumor showed rapid growth and she was admitted to our hospital.

Although the final pathology report was not settled at the time of first‐line chemotherapy, we implemented chemotherapy for SPN with SG regimen (S‐1, 80 mg/body, on days 1--14 and Gemcitabine, 1000 mg/m^2^, on days 1 and 8 of the 21‐day cycle) based on the pathology evaluation from the pathologist who diagnosed first owing to rapid tumor growth, but disease progression was evidently observed after 1 cycle. Combination therapy was selected as first‐line chemotherapy because of its high response rate in patients with pancreas cancer.[9](#hon2364-bib-0009){ref-type="ref"} At the same time, an accurate pathologic diagnosis was made from tumor specimens and she was diagnosed with FDCS. Histological analysis of the patient tumor biopsy demonstrated a tumor mass with a diffuse growth of spindle cells, multinucleated cells, intranuclear inclusions, and Hodgikinoid plasma cells (Figure [1](#hon2364-fig-0001){ref-type="fig"}).

![Hematoxylin and eosin staining and immunochemical features of the tumor](HON-35-905-g001){#hon2364-fig-0001}

Immunohistochemical analysis revealed that the tumor cells were positive for CD21, CD23, CD68 (weak), vimentin, clusterin, and fascin and were negative for CD1a, HMB‐45, desmin, smooth muscle actin, and S100.

After 6 cycles of doxorubicin (DXR) (60 mg/m^2^, on day 1 of the 21‐day cycle), a standard cytotoxic agent of soft tissue sarcoma,[10](#hon2364-bib-0010){ref-type="ref"}, [11](#hon2364-bib-0011){ref-type="ref"} a good partial response was observed, and careful observation without chemotherapy was continued for 3 months (Figure [2](#hon2364-fig-0002){ref-type="fig"}). Ifosfamide (IFM) administered at 1.8 mg/m^2^ on days 1--3 of the 21‐day cycle was selected as a third‐line chemotherapeutic agent because it is a standard cytotoxic agent for the treatment of soft tissue sarcoma,[11](#hon2364-bib-0011){ref-type="ref"}, [12](#hon2364-bib-0012){ref-type="ref"} and CHOP (cyclophosphamide, vincristine, doxorubicin, prednisolone), which is a standard regimen for malignant lymphoma,[13](#hon2364-bib-0013){ref-type="ref"}, [14](#hon2364-bib-0014){ref-type="ref"} was selected as a fourth‐line chemotherapy treatment. However, despite this treatment, disease rapidly progressed. ESHAP (etoposide, methylprednisolone, cisplatin, cytarabine), which is a standard salvage regimen for malignant lymphoma,[15](#hon2364-bib-0015){ref-type="ref"} was selected as a fifth‐line chemotherapy treatment. Shrinkage of the abdominal mass was observed after 1 cycle of ESHAP. Because of the high‐grade adverse effects (nausea, vomiting, and fatigue) associated with ESHAP, the patient required an 80% reduction in chemotherapy doses from the third cycle of ESHAP onward. At the end of 4 cycles of ESHAP, renal dysfunction due to cisplatin was observed and ESHAP was not continued. We selected a weekly dose of paclitaxel (PTX) (80 mg/m^2^) as a sixth‐line chemotherapy treatment because PTX is metabolized by the liver and taxane is effective for soft tissue sarcoma therapy. Weekly administered PTX controlled the disease progression, and the patient maintained a good performance status for 4 months. At the next onset of disease progression, we selected bendamustine (120 mg/m^2^, on days 1 and 2 of the 21‐day cycle), which is effective for the treatment of malignant lymphomas,[16](#hon2364-bib-0016){ref-type="ref"} as a seventh‐line therapy. After administration of bendamustine, the laboratory data were improved rapidly. However, a second course could not be initiated at day 22 because of the development of adverse effects caused by bendamustine such as diarrhea and loss of appetite. Although we attempted to recover the beneficial performance status of the treatment using intravenously administered saline to counter the dehydration caused by excessive diarrhea, disease progression continued, and we decided that a continuation of the chemotherapy was impossible.

![CT images of abdomen. A, Before DXR. B, After DXR](HON-35-905-g002){#hon2364-fig-0002}

2.2. Laboratory data {#hon2364-sec-0004}
--------------------

CT scans were performed before progression, and we finally decided treatment change. However, in this case, changes in alkaline phosphatase (ALP) and C‐reactive protein (CRP) looked associated with CT image, and we also used ALP and CRP as a possible surrogate marker to infer effectiveness of treatment. The relationship between disease control and laboratory data is shown in Figure [3](#hon2364-fig-0003){ref-type="fig"}. During effective chemotherapy treatment with DXR, ESHAP, or PTX, CRP and ALP values were decreased or were maintained at the same level, and during disease progression, these values were increased significantly. After the first administration of bendamustine, CRP and ALP levels were significantly and rapidly decreased. However, adverse events related to bendamustine were prolonged, and we could not start a second cycle of chemotherapy on day 22 of the first cycle. On day 35 of the first cycle, ALP, lactate dehydrogenase, and CRP were significantly increased and disease progression was observed.

![Relationship between changes in laboratory data (CRP and ALP) and tumor responses to chemotherapy](HON-35-905-g003){#hon2364-fig-0003}

3. DISCUSSION {#hon2364-sec-0005}
=============

In a pooled analysis of FDCS patients by Saygin et al,[1](#hon2364-bib-0001){ref-type="ref"} 68% of FDCS patients had extranodal disease, and a common extranodal site, including the liver, lung, tonsil, spleen, or soft tissue, was involved. FDCS of the pancreas as reported in the present case is very rare. In this analysis, they reported that early disease accounted for 85% of all FDCS cases. Because radical resection is indicated for most of FDCS patients, there have been few reports of advanced disease, which is indicated for chemotherapy. In another case report, CHOP, which is the standard chemotherapy for malignant lymphoma and salvage therapy for refractory cases after the treatment of malignant lymphomas and soft tissue sarcomas, was indicated for unresectable patients.[6](#hon2364-bib-0006){ref-type="ref"} Other studies reported that chemotherapy for malignant lymphoma or soft tissue sarcoma was commonly selected, but optimal palliative chemotherapy regimens are controversial and data on the use of palliative chemotherapy are limited for refractory FDCS.

To our knowledge, the control of disease in an FDCS patient using many different chemotherapy regimens to maintain a good performance status has not been reported previously. Saygin et al reported prognostic variables of FDCS patients from a pooled univariate analysis of all published data and indicated that age (young age ≤ 40 years), absence of lymphoplasmacytic infiltration, large tumor size (\>6 cm), and mitotic counts (≥5/10 high‐power field) were significant indicators of a poor prognosis. In multivariate analysis, lymphoplasmacytic infiltration and tumor size were associated with a poor prognosis. Furthermore, the median survival for local disease was 168 months, and the 2‐year survival rate was 82.8% for local disease. However, the 2‐year survival rate was 42.8% for metastatic disease.[1](#hon2364-bib-0001){ref-type="ref"} In the present case, disease was only located in the pancreas initially, and radical resection was performed, but disease‐free survival was only 6 months. In the current case study, multiple metastasis developed after the treatment, and several factors that indicated a poor prognosis were observed that were in accordance with a previous study by Saygin et al. The current case study had a very poor prognostic disease but survived for a long time with a good performance status because of the multiple chemotherapy treatments administered.

The characteristics of the clinical course of the present case were as follows: (i) although it was a very aggressive tumor and performance status was low before DXR, the tumor shrunk rapidly and the patient\'s performance status recovered immediately after the indication of DXR; (ii) the response to DXR was very good, and the reason for changing to another regimen was not due to progressive disease; nevertheless, IFM and CHOP (containing DXR) was not effective in treating the disease; (iii) although the use of the third‐ and the fourth‐line chemotherapy, normally used to treat soft tissue sarcoma and malignant lymphoma, was not effective, the fifth‐line chemotherapy (ESHAP) and sixth‐line PTX were effective and performance status recovered.

As far as we know, this is the first study reporting the indication of bendamustine for FDCS patients. Bendamustine is very effective for low‐grade B‐cell lymphoma and is a current standard chemotherapy for low‐grade B‐cell lymphoma.[16](#hon2364-bib-0016){ref-type="ref"} In addition, clinical trials evaluating the use of bendamustine in diffuse large B‐cell lymphoma, an intermediate grade lymphoma, are under way. The result of a phase II clinical trial to evaluate the effectiveness of bendamustine in previously treated diffuse large B‐cell lymphoma reported that the overall response rate was 62.7%, the complete response rate was 37.3%, and the progression‐free survival was 6.7 months.[17](#hon2364-bib-0017){ref-type="ref"} Bendamustine is expected to become a key drug for the treatment of intermediate grade lymphoma. The result of a phase II clinical trial to evaluate the effectiveness of bendamustine in previously treated soft tissue sarcoma reported that the partial response rate was 3%, the stable disease rate was 31%, and the 3‐month progression‐free survival rate was 35.3% and 6‐month progression‐free survival rate was 23.5%.[18](#hon2364-bib-0018){ref-type="ref"} Bendamustine was selected for the seventh‐line chemotherapy treatment because it has antitumor effects and low cross‐resistance with other alkylators, thus making it suitable for the treatment of alkylator‐refractory patients. After the administration of bendamustine, ALP and CRP levels were decreased dramatically. This clinical course was observed when DXR or ESHAP was administrated and changes in ALP and CRP levels were associated with disease control. Although it was impossible to continue bendamustine treatment because of bendamustine‐induced adverse effects and subsequent reduced physical strength of the patient, a rapid decrease of ALP and CRP was observed regardless of the many other chemotherapy regimens administered previously. As for present case, bendamustine could not continue after 1 cycle, and we did not demonstrate good outcome with bendamustine. However, there may be room for examination in the adequacy of bendamustine as treatment option for FDCS.
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